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US intelligence is batting
near zero in its efforts to
locate some of the USSR's
mobile, camouflaged weap-
ons. The Pentagon is seek-
ing solutions to the “relocat-
able target” problem.

Washington, D. C., April 1
One of the most for-
midable and weighty
technological chal-
lenges confronting
the US is how to
neutralize the bur-
geoning number of
relocatable targets
(RTs) in the Soviet
Union in case of war. RTs consist of
mobile ICBMs as well as more tradi-
tional mobile forces, such as long-
range bombers and ground forces.
One of the key problems with RTs,
especially mobile ballistic missiles, is
finding these weapons once they
have been fielded. isti

i rms of finding some
of these mobile, camouflaged weap-

ns.
The Defense Department is now
drawing up an RT master pian that will
initially probe the technical feasibility
and affordability of systems that can
cope with the RT challenge and then
chart a “clear course of action to de-
velop the sensors, C3I architectures,
and force structure to put RTs at risk,”
Dr. Lawrence W. Woodruff, Deputy
Under Secretary of Defense for Stra-
tegic and Theater Nuclear Forces,
told Congress recently.

Stressing that this country’'s ability
to deter Soviet attack could erode se-
riously if Soviet RTs continue to enjoy
“sanctuary” status, Dr. Woodruff said
the RT Capability Program launched
by the Air Force last year must be ac-
celerated to “upgrade the sensor and
avionics systems for strategic bomb-
ers.”

The Defense Advanced Research
Projects Agency (DARPA), at the same
time, launched a complementary pro-
gram to “conduct a rigorous scien-
tific investigation of the problems as-
sociated with target detection” of
fielded, relocatable systems. The goal
of the DARPA program is “to develop
sensor systems that can detect tar-
gets in a high-clutter environment,
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such as forested areas.” In a broader
sense, the RT master plan is to pro-
vide in-depth analyses of specific
concepts for holding targets of this
type at risk, especially by means of
the prompt kill capability of ICBMs
and SLBMs. Dr. Woodruff added that
amajor benefit of these analyses “will
be the insights they provide to poten-
tial threats to the survivability of our
own mobile, land-based systems."

Some elements of the RT master
plan as well as of the President's stra-
tegic modernization program appear
to be the object of internal dissent
within the Pentagon's civilian hier-
archy. At the core of the dispute are
divergent assessments about poten-
tial Soviet and US ballistic missile de-
fense capabilities. According to one
school of thought, it is futile to make
major long-term investments in com-
plex, costly sensor systems tailored to
RT detection that won't become avail-
able until the next decade. By then,
both Soviet and US ABM capabilities
may obviate the need for these detec-
tion systems if such ABM systems
could intercept any and all hostile
ballistic missiles regardless of de-
ployment mode.

This same type of reasoning is
being employed to negate the need
for measures that enhance the surviv-
ability of ICBMs, such as mobile bas-
ing or superhardening. The conten-
tion that omnipotent future Soviet
ABM systems will be able to intercept
US ICBM warheads in various phases
of their trajectory leads by this logic
to the conclusion that money spent
on ICBM survivability measures is a
waste. Conversely, an equivalent US
ABM (or SDI) capability would make
Soviet ICBM capabilities irrelevant to
the point where an arms accord with
the Soviet Union banning ail ballistic
missiles could be portrayed as being
compatible with US defense require-
ments. The contention is that there
would be no incentive for the Soviets
to break out from such an agree-
ment—an agreement that is probably
way beyond this country’s verification
capabilities—or to maintain hidden
ballistic missile reserves since US SDI
capabilities would deprive them of
any operational value.

In this context, there is concern
both in Congress and in the Adminis-
tration over moves by this Pentagon
faction to dismember the President's
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ICBM modernization program. These
moves inciuded attempts to sub-
stitute silo-deployment of the second
fifty MX Peacekeepers for the rail-gar-
rison basing recommended in the
President's defense budget request.
Especially astonishing was the state-
ment by Under Secretary of Defense
for Policy Fred C. Iklé on March 10
before the Strategic and Theater Nu-
clear Forces Subcommittee of the
Senate Armed Services Committee
that it “is not necessary" to go ahead
with the Small ICBM (SICBM, also
known as Midgetman) program. The
SICBM is one of two key components
of the White House's “integrated
(ICBM modernization} package."

Although he claimed under ques-
tioning that he was “not taking issue
with the President's budget"—which
he had been expected to advocate
and defend in his testimony—the
Pentagon official was perceived by
the committee as urging Congress to
scrap the SICBM program. The pre-
dictable results are increased con-
gressional skepticism over both ele-
ments of the ICBM modernization
program.

in an interesting development on
March 13, three days after his testi-

mony before Congress, Secretary Iki¢
wrote to Sen. J. James Exon (D-Neb.),
the chairman of the subcommittee,
that the Administration “in no way" is
changing the provisions in the Presi-
dent’s budget for “both the rail-gar-
rison deployment mode of the Peace-
keeper and the mobile deployment
mode of the Small ICBM."

HGVs on the Horizon?

The Air Force's latest annual report
to Congress discioses plans to devel-
op a missile-boosted, unmanned test
vehicle to “demonstrate the feasibility
of both strategic and air defense hy-
personic glide weapons.” This low-
key reference raises the curtain on a
coalescence of technologies that
promises to revolutionize theater and
global force projection.

Known as hypersonic glide vehicles
(HGVs), this amalgam of aerodynam-
ic, materials, and sensor technolo-
gies is being funneled into a technol-
ogy prototype program undertaken
jointly by the Air Force and the De-
fense Advanced Research Projects
Agency (DARPA). While some of the
elements—and to some extent even
the underlying concept—of the proj-
ect are not new, its scope and orches-
tration may well germinate a host of
advanced weapon systems spanning
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" the gamut from strategic deterrence
to low-intensity conflict.

Centered on the use of Minuteman |
boosters and small, Mach 20-plus,
highly maneuverable unmanned
flight vehicles, the HGV prototype
program draws on a npmber of ad-
vanced guidance techniques to dem-
onstrate the feasibility of a long-
range, highly maneuverable (and
hence survivable) precision st;nke
weapon capable of attacking high-
value airborne and ground-based tar-
gets with nonnuclear warheads.

The HGV program is not oriented
toward any specific application, but
might lead to the launch of individual
weapon system programs three or
four years from now, prior to the tech-
nology prototype program's own
completion in the mid-1990s. In this
sense, the $350 million HGV project
dovetails with the recommendation of
the Packard Commission to desig-
nate DARPA as the manager of techno-
logy prototype efforts that hold prom-
ise of spawning multiservice payoffs.

As presently envisioned, the HGV
test phase will involve launches of a
number of flight vehicles by means of
modified Minuteman | boosters from
Vandenberg AFB, Calif., to fly in the
stratosphere over a 4,200-nautical-
mile course to the Kwajalein test
range in the Pacific. Helicopters
would recover the HGVs after para-
chute deployment. _

The central goal of the flight test is
demonstration and validation (dem/
val) of the flight vehicle itself. The
challenges in this context are hyper-
velocity aeromechanics, structures
and materials capable of withstand-
ing temperatures in the 6,000-degree
range, and integrated, highly adap-
tive flight controls. in addition to dem-
onstrating the requisite speed and
range capabilities, the HGV is also ex-
pected to confirm maneuverability up
to the thirty-G level and a large
“footprint,” meaning maneuver flexi-
bility in the terminal flight phase.

An equally important facet of the
prototype program involves dem/val
of advanced guidance and sensor
systems. Key here are two DARPA
projects, the Midcourse Integrated In-
ertial GPS Navigation Package and
the advanced phased-array LORAINE
(long-range interceptor experiment)
radar. The latter can detect and track
airborne targets and guide the HGV
against them. Because of its large
search area, the LORAINE sensor
minimizes the need for accurate pre-
targeting information and can oper-
ate either with or without in-flight up-
dates.

In addition, the HGV program will
include fiight testing of two poten-
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tially complementary projects, one
sponsored by AFSC's Ballistic Missile
Office (BMO) and the other by the Ar-
mament Division. BMO's Terminal Fix
Sensor concept concentrates on
ground-based targets, while the Ar-
mament Division's high-speed sub-
munition ejection experiment seeks
to demonstrate the feasibility of dis-
pensing at hypersonic speeds confor-
mally carried simulated munitions
that incorporate “end-game guid-
ance.” The two AFSC divisions will
bear all integration and development
costs associated with the two proj-
ects. The Armament Division's experi-
ment is part of ADI (for air defense
initiative, a counterpart to SO,

The flight paths of the prototype
HGV as well as of potential follow-on
weapon systems could be kept within
the atmosphere (endoatmospheric)
even over global ranges, making the
vehicle, in effect, a very-high-speed
cruise missile, albeit with many of the
operational attributes of an ICBM. At
the same time, future weapons ver-
sions need not be confined to
ground-launched boosters, but could
include space-, sea-, and air-
launched variants. In the latter case,
approaches similar to that of the F-15-
launched ASAT appear feasible.

One of the key questions that the
HGV technology prototype program
is to answer involves the ability of the
various sensors, such as antennas
and phased arrays, to function reli-
ably within the plasma that surrounds
avehicle traversing the upper reaches
of the atmosphere at speeds of Mach
20 to Mach 25. In the past, reentering
spacecraft generating a plasma
sheath—meaning an ionized field
that results from the external thermal
heating—lost most data links while
transitioning through that speed re-
gime. New technologies suggest,
however, that there are ways to get
signals through plasma. The HGV
flight tests are to demonstrate the
efficacy of these sensors under ex-

treme heat conditions. The ability to
maintain data links while flying at
high hypersonic speeds is essential
for future weaponized HGVs incorpo-
rating real-time command guidance.

The prototype test program is also
meant to establish the feasibility of
squeezing adequate computational
power into such a small vehicle in
order to handle end-game intercepts.
The outcome of the $350 million-plus
test program will be monitored close-
ly by such potential users as Strategic
Air Command, Tactical Air Command,
and US Space Command. Assuming
the HGV program and key associated
technologies prove feasible, a
number of attractive applications

suggest themselves, especially in
terms of nonnuclear offensive and de-

fensive weapon systems with a high

probability of kii| (P,) ratio. Thiir"night
include HGV weapons thdtl-once
launched—operate in a totali .auton-
omous fashion and thus c6uld nei-
ther be recalied nor spoofed.

In the strategic offensive arena,
HGV weapons show great promise for
coping with high-value airborne or
surface targets. HGVs could poten-
tially neutralize ground-based radars
or interceptors over global ranges or
Put SUAWACS aircraft out of commis-
sion before they could direct air inter-
ceptors against US aircraft or cruise
missiles.

Atthe same time, HGV weapons ap-
pear capable of major contributions
to NSDD (National Security Decision
Directive) No. 178, which spells out
the need for improved air defense ca-
pabilities. The paramount payoff from
ADI HGVs might well be their ability to
intercept rapidly and reliably such
high-value air targets as cruise mis-
sile carriers before they launched
their missiles. The military value of
global-range HGVs capabie of oper-
ating at speeds approaching those of
ICBMs would, of course, skyrocket if
the US were to commit to arms-con-
trol agreements banning all ballistic
missiles.

DARPA, under current, still tenta-
tive plans, is to act as DoD's executive
agent for the HGV program until
Milestone | is reached. At that time,
program management would be
handed over to the Air Force. The
HGV program is expectedtolink up in
such areas as materials technologies
and structures with the technically
more ambitious and far costlier NASP
(National Aerospace Plane) effort that
is being carried out in concert with
NASA.

X-30 to Fly in 1993

The National Aerospace Plane proj-
ect is making “excellent progress, "
even though recent congressional
funding cuts inflicted a four-month
stretchout and a concomitant price
hike from $3.1 piliion to $3.3 billion
during the current phase of this DoD/
NASA program, according to DAR-
PA's Deputy Director James A. Teg-
nelia.

Testifying recently before a panel of
the House Armed Services Commit-
tee, Dr. Tegnelia reported that NASP's
first flying hardware product, the X-30
experimental aircraft, ought to take to
the air by 1993.

The purpose behind the NASP un-
dertaking is to develop and demon-
strate the seedbed technologies for a
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new generation of flight vehictes. Une
category of vehicles is meant to fly
single-stage-to-orbit missions with
aircraft-like takeoffs, landings, and
reusability. The other element of the
NASP undertaking is directed at the
development of hypersonic crui.',e air-
craft capable of long-range cruise in
the atmosphere.

Following startup of NASP in Octo-
ber 1985, the Defense Department
and NASA formed a joint program
management organization headed by
the Under Secretary of Defense for

Acquisition and NASA's Associate Ad-
Ministrator for Aeronautics and
Space Technology. NASA's share of
NASP's RDT&E costs was boosted re-
cently from about twenty percent to
about thirty percent, the DARPA offi-
cial told the congressional panel.
NASP's Program Management Office
in Washington, D. C., and the subordi-
nated Joint Program Office at Wright-
Patterson AFB, Ohio. are jointly
staffed by personnel from DARPA,
NASA, USAF, the US Navy, and SDIO,
he said.

Five airframe and three engine
manufacturers are engaged in an
eighteen-month effort involving de-
sign studies and technical tradeoff
analyses. These companies are using
their own capital as well as govern-
ment funds to support their competi-
tive endeavors. At the end of this com-
petition—toward the end of 1987—
the number of airframe contractors
will be reduced to no more than three
-and the engine contractors to two.
These contractors will then develop
and demonstrate major components
of their proposed designs, according
to the DARPA official.

This phase of the NASP undertak-
ing will take another two years and, if
successful, culminate in the govern-
ment's decision to launch NASP's

phase three, consisting of detailed
design, fabrication, and test of an
X-30 vehicle with first flight sched-
uled early in 1993, Dr. Tegnelia told
Congress.

Acquisition Milestones
Revamped

The restructuring of the Pentagon's
acquisition approach, which was
mandated by Congress as well as the
White House, caused significant pro-
cedural changes, including a major
revamping of the so-called milestone
chronology, Richard P. Godwin, Un-
der Secretary of Defense for Acquisi-
tion (USDA), recently told Congress.
The central Pentagon instrument for
cradle-to-grave oversight of weapon
systems is the new Defense Acquisi-
tion Board (DAB), a streamlined and
strengthened successor to the Joint

Requirements and Management
Board (JRMB).

DAB consists of a Research and De-
velopment Council as well as a Pro-
duction and Support Council. its ex-
press purpose is to validate acquisi-
tion requirements and to come up
with design solutions that are optimal
in terms of operational effectiveness,
affordability, and quick availability,
according to Secretary Godwin. The
teeth-to-tail ratio of the Board has
been improved sharply by consolidat-
ing the 126 separate committees that
reported to the old JRMB into ten
units that are structured along major
acquisition and operational tasks.
These ten bodies will provide coordi-
nation with the services, OSD, and
other agencies in such areas as sci-
ence and technology, production and
logistics, and international affairs.

In addition to riding herd on re-
source allocation requirements and
formulating requisite policy, the De-
fense Acquisition Board will review
programs with an eye on pass/fail de-
cisions at five specific milestones.
Milestone “Zero” equates to a new
program start and extends from con-
firmation of a specific requirement to
a mission need statement and ap-
proval of the USDA's program deci-
sion memorandum. Milestone |, gov-
erning a program’'s demonstration
phase, involves system concept ap-
proval, acceptance of the baseline
plan, and a go-ahead decision by the
Secretary of Defense for this program
phase.

Milestone Il (full-scale develop-
ment) covers plans for acquisition
strategy and operational testing.
Milestone il defines a program'’s full-
rate production phase. Milestone IV
marks the readiness and support
phase and gets under way two years
after 10C (initial operational capabili-
ty) has been achieved and substantial
O&M (operations and maintenance)
results have been analyzed. Finally,
Milestone V, or the operational phase,
occurs about five years after I0C and
invoives an assessment of the opera-
tional effectiveness of the system in
question, with an eye on upgrades,
possible retirement, or the need for a
new start, Secretary Godwin told
Congress.

In general terms, DoD’s baselining
procedures for acquisition programs
have been tightened, with all SAR (se-
lected acquisition report) programs
now considered candidates for base-
lining. A new category of baseline
programs, cailed Defense Enterprise
Programs, has been added. Of the ten
Defense Enterprise Program cangi-
dates enumerated by Secretary Gog-
win in his congressional testimony,
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four are under Air Force purview: the

-17 airlifter, the SRAM I short-range
attack missile, the Titan IV expend-
able launch vehicle, and the MLV, or
medium (space) launch vehicle pro-
gram.

An additional nine programs, Sec-
retary Godwin testified, are under
consideration for multiyear procure-
ment arrangements that will result in
significant cost savings. Three of
these programs are managed by the
Air Force: the Defense Meteorologi-
cal Satellite Program (DMSP), the in-
frared Maverick close air support
weapon system, and the F-16 muiti-
mission fighter program.

Turning to the research, develop-
ment, test, and evaluation sector of
the FY '88-89 budget request, he ex-
plained that, at $43.7 billion for FY '88
and at $44.3 billion for FY '89, RDT&E
will experience sixteen percent real
growth in the first year and a two per-
centdecline in the second. The FY '88
growth, he said, stems largely from
increased funding requests for SDI
and the National Aerospace Plane. Of
the eleven new program starts
planned for the two-year budget, only
one, the Worldwide Airborne Com-
mand Post, will be managed by the Air
Force, he told Congress.

Influential elements of Congress,
meanwhile, are working on legisia-
tion to upgrade the Under Secretary
of Defense for Acquisition position to
the Deputy Secretary level and to pro-
vide him line authority over the ser-
vice acquisition executives. ]
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